As of April 2015, 180 countries were parties to the FCTC. 5 The FCTC has already been shown to improve the chances for certain tobacco-control policies, such as its role in accelerating the adoption of FCTC-compliant warning labels on tobacco products. 6, 7 Countries that previously had voluntary warning label agreements with tobacco companies starting in the 1990s, 6 along with poorer countries with less state capacity, 7 were less likely to have such labels. The FCTC states that countries should pursue graphic health warning labels within 3 years of ratifying the treaty and within 5 years for some other policies, but does not specify a timeframe for smoke-free laws and has no external means of enforcement. In the first 5 years after ratifying the treaty, 24 (14%) of the 175 parties as of 2012 had passed smoke-free indoor workplace laws. 8 We evaluated the effect of ratifying the FCTC on countries enacting national smokefree laws. We focused on indoor workplaces, restaurants, and bars because these are the venues for which the tobacco industry internationally has fought strongly to prevent smoke-free environments.
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METHODS
We evaluated the effect of the FCTC on national smoke-free laws through quantitative methods.
We obtained data on national smoking restriction laws from the tobacco industry---created International Tobacco Documentation Centre's Smoking Issues Status Book 13 for 1997 (workplaces, cafes and restaurants, and bars and nightclubs) and from the WHO report on the global tobacco epidemic in 2013, with its accompanying published data set, 8 Objectives. We sought to evaluate the effect of ratifying the World Health Organization Framework Convention on Tobacco Control (FCTC) on countries enacting smoke-free laws covering indoor workplaces, restaurants, and bars.
Methods. We compared adoption of smoke-free indoor workplace, restaurant, and bar laws in countries that did versus did not ratify the FCTC, accounting for years since the ratification of the FCTC and for countries' World Bank income group.
Results. Ratification of the FCTC significantly (P < .001) increased the probability of smoke-free laws. This effect faded with time, with a half-life of 3.1 years for indoor workplaces and 3.8 years for restaurants and bars. Compared with high-income countries, upper-middle-income countries had a significantly higher probability of smoke-free indoor workplace laws.
Conclusions. The FCTC accelerated the adoption of smoke-free indoor workplace, restaurant, and bar laws, with the greatest effect in the years immediately following ratification. The policy implication is that health advocates must increase efforts to secure implementation of FCTC smoke-free provisions in countries that have not done so. For the WHO reports, we classified as smokefree all the cases marked in the reports as "yes" being smoke-free, meaning that the law mandated complete smoke-free spaces, and classified the cases listed as "no" in the reports as not smokefree. The reports listed some venues (in 2012, in 12 countries) as allowing designated smoking rooms. We classified these as not smoke-free. 17 The first national smoke-free law covering indoor workplaces, restaurants, or bars came into force in Ireland in 2004, 18 ,19 so we used the Smoking Issues Status Book data to represent the state of policies in 2003, the year countries began to ratify the FCTC. We scored cases with missing data as no restrictions, and then collapsed the 4 smoking status categories into 2 categories: 100% prohibition of smoking by legislation (FCTC-compliant) and all other categories (not FCTC-compliant).
Other Variables
In our preliminary analysis, we considered but discarded several potential independent variables: state capacity measured by the state fragility index, 20 whether the country was a member of the Organization for Economic Cooperation and Development, whether English was the official language, whether there was a common law system, the number of years since universal suffrage was introduced, the number of years since formal independence, the WHO region (with Europe as the reference group), and the World Bank income group (with high-income countries as the reference group). We assessed the influence of each of these potential independent variables on having such laws in place by 2012, with logistic regression. None of these variables except World Bank income group were statistically significant. The lowest P value for any of these variables, except income group and region, was .16. One region (Americas) had P = .012 for indoor workplaces, which became .076 in a model including income group; the P value for the Americas region for both restaurants and bars was .206. Therefore, we dropped all but income group from the subsequent analysis. We also assessed, in preliminary analysis, the impact of having had voluntary smoking Note. These numbers are for the 166 countries in our sample, which excludes countries with less than 1 million population. The number of countries with Framework Convention on Tobacco Control-compliant smoke-free indoor workplaces, restaurants, and bars increased over time, but as of 2012 less than one third of the parties to the treaty had enacted national legislation to implement it. restriction policies without any legislation, as measured by our coding from the Smoking Issues Status Book. We further assessed the impact of having partial restrictions by law. Neither of these variables was statistically significant, so we dropped these from the analysis.
Analysis
We examined the pace of transitions from not smoke-free to smoke-free in each of the periods for which we had data as endpoints For each time period, we calculated the number of countries that transitioned from not smoke-free to smoke-free; the number of countries, if any, that transitioned in the opposite direction from smoke-free to not smokefree; as well as those countries that, during each period, started not smoke-free and remained that way, or started and remained smoke-free.
We used Cox proportional hazards models to quantify the effect of the FCTC on the 3 types of smoke-free laws as a function of years since FCTC ratification and World Bank income group. We quantified years between FCTC ratification and passing a smoke-free
World Health Organization member countries that had not ratified the FCTC by the end of 2012 (Andorra, Argentina, Cuba, Dominican Republic, El Salvador, Eritrea, Ethiopia, Haiti, Indonesia, Malawi, Monaco, Morocco, Mozambique, Somalia, South Sudan, Switzerland, Tajikistan, the United States, and Zimbabwe) had years since ratification set to 0.
Preliminary analysis that simply included time since FCTC ratification as an independent variable in a Cox proportional hazards regression indicated that FCTC ratification was associated with a significantly lower likelihood of enacting smoke-free laws (Figure 1 ). Examination of the data (Figure 2 and Appendix Figure A1 , available as a supplement to the online version of this article at http://www. ajph.org) suggested that there was an acceleration of passing smoke-free laws soon after FCTC ratification, but that this effect faded over and restaurants in Guinea from 2010---2012, which went from smoke-free to not smokefree) transitions were from not smoke-free to smoke-free.
As of 2012, upper-middle---income countries were the income group with the most smokefree indoor workplace, restaurant, and bar laws (Table 1) . Of the 166 countries in this analysis, 44 countries fell under the World Bank classification of upper-middle income (gross domestic product per capita of $4036 to $12 475 for the year 2012). Among the upper-middle---income countries in our sample, 18 countries (40.9%) had smoke-free indoor workplace laws, 21 countries (47.7%) had smoke-free restaurant laws, and 22 countries (50%) had smoke-free bar laws. By contrast, of the 41 countries classified as high-income, only 11 countries (26.8%) had a national smoke-free bar law.
Ratifying the FCTC was associated with an increased probability of passing smoke-free indoor workplace, restaurant, and bar laws, with the strongest effect in the years immediately after ratification. Figure 2 shows the cumulative success function for passing indoor workplace, restaurant, and bar laws, with countries grouped by year since ratifying the FCTC. In the years immediately following ratification of the FCTC, the probability of a country adopting a smoke-free indoor workplace law increased strongly. The Cox proportional hazards regression showed that the FCTC significantly increased the probability of a country enacting smoke-free laws (Table 2 and Figure 2 ) in the years immediately following FCTC ratification, with the effect diminishing over time. The effect of the FCTC decayed slightly faster for indoor workplaces (s = 4.5 years) than for restaurants and bars (s = 5.5 years). These time constants correspond to half-lives, t 1/2 , of 3.1 and 3.8 years, respectively. This finding suggests that the effect of the FCTC is cut by half 3 to 4 years after ratification, and by three quarters after 6 to 8 years.
Upper-middle---income countries had a greater probability of adopting smoke-free indoor workplace laws, independent of FCTC ratification. Compared with high-income countries, being an upper-middle---income country was associated with 2.66 times the odds of reaching FCTC compliance for indoor workplaces (Table 2) . For restaurants and bars, income group was not significantly associated with enacting smoke-free laws.
DISCUSSION
Our results show that ratification of the FCTC, a public health treaty without an external means of enforcement and without a specified deadline for smoke-free areas, was associated with increased enactment of smoke-free indoor workplace, restaurant, and bar laws, compared with countries that did not ratify. These findings are similar to studies on the FCTC and graphic health warning labels for cigarette packages, showing that the FCTC accelerated adoption of such laws. 6, 7 These findings contrast, however, with the research on health warning labels, which found that the effect of the FCTC increased with time since ratification, although our use of a transformed time variable makes it more difficult to make comparisons with hazard ratios found in such research. 6 Perhaps these differences are attributable to graphic health warning labels being a newer public health policy that emerged along the same time as the FCTC, whereas smoke-free legislation has been attempted around the world for decades. This study, along with the previous studies on warning labels, 6, 7 shows that the FCTC, an international treaty, helped change countries' domestic policies, accelerating policies to protect public health. These findings are in agreement with studies showing that treaties can change domestic policies in other issue areas, such as human rights and economic policy 21---24 ; such studies find that treaties often do so by altering the policy discourse and activating key constituencies. 21, 22 In addition, as we found that many countries had not passed smoke-free laws even many years after FCTC ratification, our findings counter the perspective that treaties are often merely signed in cases where such policies are already planned. 23, 24 The FCTC did not lead every country to pass comprehensive smoke-free laws by 2012, but FCTC ratification still increased the odds of passing such laws. In addition, independently of the FCTC, upper-middle---income countries also experienced a greater probability than high-income countries of adopting smoke-free indoor workplace laws. In lower-and middle-income countries, health advocates and authorities are frequently outmatched for resources by the tobacco industry. 25 In past decades, tobaccocontrol efforts were most successful in highincome countries, but by the decade of the 2000s many upper-middle---income countries may have developed the resources to achieve such laws. The reduced probability of smokefree laws among high-income countries, relative to upper-middle---income countries, may also be attributable to concentrated tobacco industry activities against smoke-free laws in high-income countries, 10, 26, 27 including promoting ineffectual voluntary policies to forestall legislation, communications tactics such as "accommodation" of smoking, and policy diversion tactics such as promoting ventilated smoking areas. 10---12 These tactics resulted in laws in several European countries that allowed smoking in designated smoking areas or ventilated areas rather than being smoke-free. 28 Likewise, the lack of clear evidence for increased law passage for restaurants and bars in uppermiddle---income countries may be the result of tobacco industry efforts to block such legislation by attempting to court the hospitality industry. 9 For several tobacco-control provisions, the FCTC calls for countries to adopt measures by between 2 and 5 years after adoption. 4 Although the FCTC does not specify a time frame for adopting smoke-free laws, this analysis suggests that most countries that adopted smoke-free laws for indoor workplaces, restaurants, and bars did so within 5 years after ratification. Although this study did not analyze smoke-free laws for outdoor areas, it may plausibly apply to outdoor areas as such laws develop. 29 Yet, the fading of the effect of the FCTC over time suggests that if smoke-free laws do not pass in the years immediately after adoption of the FCTC, it may reflect strong tobacco industry influence beyond the impact of the treaty. It may also reflect a weakening of health advocates' efforts in cases in which smoke-free legislation stalls. Health advocates should push for smoke-free legislation when countries adopt the FCTC, and should continue to push against tobacco industry influence in cases in which new legislation does not immediately pass. Some countries may have passed FCTCcompliant smoke-free laws in anticipation of FCTC ratification. If this is the case, our estimates of the FCTC's effect for the years immediately following ratification are probably biased downward.
The FCTC accelerated the adoption of smoke-free indoor workplace, restaurant, and bar laws, with the greatest effect in the years immediately following ratification of the convention. The effect faded as time passed, suggesting a need for a renewed effort by public health advocates to see that Article 8 of the FCTC is implemented in the 134 countries that, as of 2012, had ratified the FCTC but had not come into compliance with its provisions requiring protection of people from exposure to secondhand smoke. j
